The decay rates for molecules in the vicinity of a metallic sphere are investigated in a phenomenological approach for very close molecule-surface distances d. The Fuchs-Claro model [Phys. Rev. B 35, 3722 (1987)] is adopted to describe the polarizability of the sphere with the nonlocal dielectric response being accounted for within the hydrodynamic description. The results show significant 0 differences when compared with those obtained previously within a local description for d 50 A, with extra resonances observed in the high-frequency regime, a phenomenon similar to that noted previously by Ruppin in his calculation of the extinction cross section for such spheres.
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The problem of fluorescence lifetimes for molecules in the vicinity of spherical particles has been studied considerably in the past decade. ' Motivations for such studies include the intriguing effects on such lifetimes observed in metallic cavities, in the vicinity of rough surfaces (which can be represented as a collection of such particles in the "island surface" model), ' and in the vicinity of other particulate systems, such as colloidal solu- tions. ' Following the success of the phenomenological electrodynamic formulation for such a problem in the case of Aat surfaces, such an approach has been adopted by many previous researchers for the case of spherical substrates because of its simplicity. ' In particular, the case with an isolated sphere with the admolecule located both outside and inside the sphere, ' as well as the case of a collection of spheres, ' have all been studied thoroughly, either in the electrostatic limit (the image theory) ' or in the more exact electrodynamic treatment. ' ' However, it is well known that all such phenomenological treatments will break down when the molecule is very close to the surface, due mainly to the neglect of the nonlocal responses of the substrate, among other microscopic (quantum) effects. The simplest way to comprehend such failure is to note that the local dielectric function used in all these theories' ' will be justified only in regions when the electric field varies smoothly, which is, of course, not the case in the vicinity of the surface at which such field becomes discontinuous according to the local description. ' ' The nonlocal electromagnetic effects in the vicinity of a substrate surface have been studied intensively in the past 15 years, notably by Feibelman, and earlier work can be found in his momentous 1982 article. ' More recently, other microscopic approaches, such as the density func-
To (2) where J. and~~denote, respectively, the radial and tangential orientations of the molecular dipole, co and k the frequency and wave number of the oscillating dipole, and a" denotes the nth polarizability of the substrate sphere, which is given by 2+i n(e+ I)+ I (3) with e being the complex dielectric function of the sphere. yo in Eqs. (1) and (2) We have used the a"given in Eqs. (4) - (7) to study the nonlocal effects on the molecular decay rates Eqs. (1) Figure 1 shows the variation of the normalized decay rates with molecule-surface distances d for a tin sphere, from which one sees that, while the tangential orientation where j" is the spherical Bessel function of order n.
Adopting a hydrodynamic model for e(k, co), ' 
